The delta-function potential model and its application to the calculations of bond region as well as nonbond region electron contributions to the parallel component and bond perpendicular component are briefly surveyed. The LEWIS-LANGMUIR octet rule modified by LINNETT as a doublequartet of electrons is employed. The calculations of bond and molecular polarizabilities have been made by the LIPPINCOTT-STUTMAN method for 109 molecules having six, seven, eight, ten, twelve and thirteen as the residual atomic polarizability degrees of freedom. The available experimental values of the molecular polarizabilities are in good agreement with the calculated ones.
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One of the fundamental electrical properties of a molecular system is the molecular polarizability which cannot be directly measured but can only be deduced from dielectric constant and index of refraction through the well-known relations such as CLAU- O-zz then aM= (1/3) (axx+ayy + azz). Several investigators in recent years have computed in many ways, on the basis of quantum mechanical models, the atomic and molecular molarizabilities for many molecules and ions in order to test how far the polarizability could be a useful criterion for testing the accuracy of wave functions adopted. The most recent one is the deltafunction potential model initiated by FROST 1 and modified by LIPPINCOTT 2 which yields very encouraging values of De, coe, coe xe and re for many diatomics and bonds of polyatomic molecules according to the investigations of LIPPINCOTT and DAY-HOFF 3 . The model assumes that at each nucleus there exists a potential which is infinite and that everywhere else the potential is zero. The integral of the potential over all space is however finite and equal to a parameter called the "delta-function strength" or "reduced electronegativity". At each nucleus, then, a delta-function wave function is generated representing the probability amplitude of the electron for this isolated nucleus. These delta-function atomic orbitals are then linearly combined to form molecular orbitals with the restriction that only two atoms may interact at a time and only if bonds are believed to exist between the atoms. The major advantage of a delta-function model lies in its one-dimensional nature. LIPPINCOTT and STUTMAN 4 recently applied this semi-empirical model in generating component polarizabilities in order to compute the molecular or average polarizabilities with the expression aj£ = (1/3) (04 + a2 + a3) where ax, a2 and a3 refer to the three principal polarizability components. It is the aim of the present investigation to evaluate the polarizabilities (bond and molecular) of some polyatomic molecules with varying residual atomic polarizability degrees of freedom by the LIPPINCOTT-STUTMAN method 4 employing such delta-function model of chemical binding.
Parallel Component of the Polarizability
According to the method developed by LIPPINCOTT and STUTMAN 4 , the molecular polarizability is composed mainly of bond parallel components obtainable from the molecular delta-function model and bond perpendicular components obtainable from the atomic delta-function polarizabilities. The contribution to the parallel component of the polarizability by the bond region electrons is calculated using a linear combination of atomic delta-function wave functions representing the two nuclei involved in the bond i. e., the expectation value of the electronic position squared (x 2 ) along the bond axis is calculated and the analytical expression for the parallel component of the polarizability is given as a1|b = 4 nA12 (l/a0) ((x 2 )) 2 where n is the bond order, A12 the root mean-square delta-function strength of the two nuclei, a0 the radius of the first BOHR orbit of atomic hydrogen and ( x 2 ) the mean-square position of a bonding electron and is expressed as (x 2 ) = (R 2 /4) + (1/2 CRl 2 2,) .
Here R is the internuclear distance at the equilibrium configuration. This clearly demonstrates an explicit dependence of (x 2 ) on R 2 or alternatively indicates that a||b is proportional to R 4 . It is to be noted that Goss 5 and CLARK 6 developed a linear empirical relationship between the mean polarizability and i? 3 while DENBIGH 7 found a linear empirical relationship between the parallel component and R 3 for different bond types. However, the dependence of the parallel component of the polarizability on the fourth power of the internuclear distance derived by LIPPINCOTT and STUTMAN 4 is quite useful and approximates to an unusually simple form for the contribution by the bond region electrons to the parallel component of the polarizability. The influence of nonbond region electrons is not accounted for in the above expression.
In the case that the bond is of the heteronuclear type, a polarity correction is introduced using PAU-LING'S scale of electronegativities 8 to determine the percent covalent character believed to exist. Then the expression for the parallel component of the polarizability by introducing the polarity correction is given as a^ = a^ o where
Here and X2 are the PAULING'S electronegativities of the two atoms involved in bonding.
Contribution by the Nonbond Region Electrons
The contribution by the nonbond region electrons to the parallel component of the polarizability a"n is 5 F.R.Goss, Proc. Leeds Phil. Lit. Soc. Sei. Sect. 3, 23 [1936] calculated from the remaining electrons in the valence shell of each atom not involved in bonding and the atomic polarizability of the concerned atom. The basis for such calculation is the LEWIS-LANGMUIR octet rule 9 ' 10 modified by LINNETT 11 as a doublequartet of electrons. As an example, the electronic configuration of 02 molecule in the ground state is
where the "dots" represent the electrons with spin quantum number of +1/2 and the "crosses" the electrons with spin quantum number of -1/2 or vice versa. The above configuration is the most stable one to represent the ground state of 02 molecule, not the conventional double bond. One may refer to
LINNETT 11 for a detailed discussion on this regard. Since each oxygen atom in its ground electronic state has four electrons which are not involved in bonding, the contribution by the nonbond region electrons to the parallel component of the polarizability is written as al|n= (4/3) a0 where a0 is the atomic polarizability of the oxygen atom. This may analytically be expressed as 2 a||n = 2 fj where fj is the fraction of the electrons in the /th atom not involved in bonding and the atomic polarizability of the /th atom obtainable from the delta-function strength Aj.
In the case of a diatomic molecule, the total parallel component of the polarizability is given as a ll = a l!P + /l a l+/2 a 2 where , f2, aA and a2 refer to the fraction of electrons not involved in bonding and the atomic polarizabilities of atom 1 and atom 2, respectively.
In the case of a polyatomic molecule, the bond angular considerations must be employed to calculate these components. However, since most of the experimental data involve the use of either the 
Perpendicular Component of the Polarizability
The perpendicular component of a diatomic molecule is, according to the method of LIPPINCOTT and STUTMAN 4 , simply the sum of the two atomic polarizabilities. In a polar bond it would take on more of the character of the more electronegative element where more charge is located. The analytical expression for the perpendicular component of the polarizability is given as aj_ = 2 aA for a nonpolar A2 molecule and in the case of an A -B molecule a_L = 2 (XA 2 aA + XB 2 aB) / (ZA 2 + JB 2 )
where X refers to the electronegativity of the atom on PAULING'S scale. This gives a greater contribution to the bond perpendicular component for the atom which has in its vicinity a large charge distribution.
Extending this princple to a polyatomic molecule, the analytical expression for the sum of all the perpendicular components is, according to LIPPINCOTT and STUTMAN 4 , given as follows:
where n^t is the number of residual atomic polarizability degrees of freedom, n^ is directly obtained from a consideration of the symmetry of the molecular system and the assumption that every isolated atom is allowed to posses three degrees of polarizability freedom and every bond which is formed between two atoms removes two of these degrees of freedom with the exception that 1) if two bonds are formed from the same atom (carbon in carbon dioxide) and exist in a linear configuration, then only three atomic degrees of freedom are lost, and 2) if three bonds are formed from the same atom (sulphur in sulphur trioxide) and exist in a plane, then only five atomic degrees of freedom are lost. One may refer to LIPPINCOTT and STUTMAN 4 for a detailed discussion on this regard.
Results
The molecular structural data used for such calculations were taken from SUTTON 12 and the electron diffraction and microwave studies. The LEWIS-LANG-MUIR octet rule 9 ' 10 modified by LINNETT 11 has been adopted here as a double-quartet of electrons rather than as four pairs for all the molecules having the elements in and beyond the fourth group of the periodic table. The molecules for which the bond and molecular polarizibilities have been calculated here from the delta-function potential model are classified according to their respective numbers of residual atomic polarizability degrees of freedom and the calculated values in 10 -25 cm 3 are given in Tables   Molecules  £a[ and indium halides (see Table 3 ) are in accordance with the suggestion of FAJANS 13 . Whether the H202 , 02F2 , H2S2 and S2F2 molecules (see Table 1 perpendicular components and the mean polarizabilities. All these are in accordance with the investigations of DENBIGH 7 in which the molar refraction of a molecule is assumed to be the sum of the refractions of all the bonds in the molecule and similarly, the molecular polarizability is assumed to be the sum of the bond polarizabilities. The polarizability contributions from the bond region electrons and those from nonbond region electrons are clearly distinguished. The sum of all the perpendicular components in a molecule is a linear combination of atomic polarizabilities and is independent of the internuclear 
